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Introduction to The Lantau Group
(Or, why should you listen to me?)




Asian economic and commercial consulting firm specialising in Energy
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Decision Support Analyses Disputes

Asset Valuation

Market Analysis

Strategy and Advanced Analytics

Offerings:

* Strategic, commercial, and regulatory support
* Ability to connect fuel markets and power

* Analysis-based recommendations

* Highly relevant international experience

* Accessible experts focussed on the region

* Pricing, trends, drivers, risks

The analysis of power. The power of analysis.
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Decades of experience in commercial and regulatory matters across the globe
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Curtailment study in Gansu, Jilin and West Inner Mongolia

We work on all fuels across all Transmission system analysis

ASian marke’[s Multiple studies on small-hydro power investment opportunity
Coal-fired power generation and carbon policy in Zhejiang

AT CEO el ) Coal-fired power investment opportunity in Chongging

CNG Vehicle Market in Uzbekistan Assessment of gas-fired CHP opportunities in Guangdong

Strategic assessment of opportunities in Guangxi Province
Wholesale market modelling for IPP developer

Fuel switching study Korean “CBP” market review (KEPCO)

End user pricing / invoice tracking Korean Nuclear Sector Review (KEEI)

Vesting contracts and market power (EMA) Vesting Contract Design (KEPCO)

Gas and coal IPP opportunities

Fuel Mix Policy in Singapore (EMA) Solar Entry Strategy

End user pricing of IPPA Design/Execution

PPA disputes in Malaysia ‘ ol
gas and electricity

Regulatory advice to ERC re ancillary

M&A Transaction - Post PPA expiry valuation in
services

Malaysia
Incentive-based regulation (TNB) LNG entry strategy and economics

Natural Gas Masterplan (DOE/World

Load forecasting enhancement (TNB) 0
Ban

Cost of service and tariff design

(TNB/ST/KeTTHA) Advisor on numerous asset valuations

for private asset sales
Transmission tariff design in Vietnam (ERC)
Numerous renewable, gas, coal,

Review of power electricity and gas markets in geothermal, and hydro project market

Vietnam, Malaysia and Cambodia DD

Gas to power (small scale) Capacity market design \ Renewable energy opportunities and regulation/policy
Gas to power and non-power (large Contract dispute Market analysis / modelling

scale) Market design and policy Market design and regulation

Strategic opportunity review Energy Market Review Network regulation and cost recovery
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In most of Asia, power demand is still
growing rapidly




Robust GDP growth supports energy demand
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Demand growth will drive almost 200 GW of
capacity additions until 2025

The question is — will this demand turn into

fossil-fuelled opportunities or renewables?




The current Power Supply Mix is heavily skewed towards fossil fuels

Installed Capacity by Fuel Type
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And the current plans still have significant fossil fuel components

Planned and Projected Capacity Additions from Current to 2025
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Coal and gas account for more than 60% of the planned installations between now and 2025
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Case study - Vietham

But the plans have been changing

Capacity Target Comparison between
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Case study - Indonesia

Indonesia’s history of setting ambitious targets for new build — in excess of
demand growth — and then delaying plans, greatly complicates projections

160 -
= |nstalled Capacity
RUPTL (2006-15)
140 1 ——RUPTL (2009-18)
RUPTL (2010-19)
120 - ——RUPTL (2011-20)
RUPTL (2012-21)
100 - ——RUPTL (2013-22)
——RUPTL (2015-24)
RUPTL (2016-25)
S 80 - ——RUPTL (2017-26)
a=—RUPTL (2018-27)
60 -
40
20 - I
O J
5 * » O A& ® O
S P LS ®S
DS S S SIS S S

The latest RUPTL canceled 22GW of capacity since the demand growth rate is slower than expected.

The 22GW includes 10GW of gas projects, 6.6GW renewable projects and 5GW of coal projects.
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Case Study - Indonesia

In Indonesia, Fast Track Programme 1 and 2 are good examples that
demonstrate implementation delays commonly seen in Indonesia

FTP 1 FTP 2
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« FTP 1 was proposed in 2006 to speed up Indonesia’s generation capacity installation. FTP 1 planned to add
10GW of coal-fired plants between 2006-2009. However, FTP 1 has been subject to multiple delays. By 2015,
FTP 1 has reached only 74% of the capacity that had been planned for 2009.

« FTP 2 was launched in 2009 to develop a further 18GW of capacity by 2016. FTP 2 included more coal, hydro,
and geothermal capacity. FTP 2, however, includes very little new gas-fired capacity -- only 2% of the planned
additions. FTP 2 has since been delayed, with only 55MW reaching COD through 2015.
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Case Study - Indonesia

Indonesia: The target of 35,000MW Program will not be achieved by 2019

Status of 35,000MW Program as of January 2018

Substaion 200 o 109 210MA

Transmission Network 44% 35% 46,793km

35% 3% 35,780MW

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ECommissioned DOUnder Construction  BPPA Contracted/ Pre Constuction  OProcument  EPlanning

As of January 2018, only 4% capacity listed in the 35,000MW Program has come on line
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Time is the enemy of coal fired projects

Solar + Battery LCOE vs. Coal LCOE
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We do not know how fast solar and battery prices will fall, but we do know that at some point — probably

within the economic life of a coal plant under planning today — they will outcompete it
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Until now, ASEAN has lagged in development of renewables

Solar/Wind Capacity Additions in 2017
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China and India had record year in 2017 — up from 2016
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That lag has mostly been attributed to an inadequate regulatory framework until
now....

Vietnam — Regulations slow in coming and flawed

Malaysia — Regulatory leader
- FiT program phased out.

- Wind FiT too low for many years
- No solar FiT / PPA before 2017

- Replaced by bidding and net metering - RE PPAs not internationally financeable

- Auction 450MW (2016) / 460MW (2017)
- Net metering 500 MW (2016-2020)

- But Limited transparency for long term and next
step - FiT “one off’ — No follow up quotas

Philippines — Leading the rest but still struggling

- FiT quotas announced in 2014, filled up in 2015

- Developers without quotas sitting on ‘stranded”
Minor Mekong — No specific solar / wind development projects

regulations at all - Bilateral PPAs signed, but don’t get ERC approvals

- No FiT or developed RE schemes
- Negotiated ad hoc PPAS Indonesia — Constant regulation changes

- No solar or wind projects in operation

Thailand — “If it isn’t broken — break it” ‘ - General PPA standards were revised 3-4 times in 2017
(and no official template PPA for solar and wind)

- First solar tender announced is still pending (after one
year)

Solar leader - But progress has stalled

2015-16 round of solar awards for <MW projects

using lucky draw : : :
: - 2017 May: First tender announced — but still pending
2017 tender focused on hybrids centered around - H2 2018 first solar PPA signed

blt.)mass. _ - Negotiated wind PPAs used as template for solar
Wind power was held up due to land issues, and
only old development projects are implemented
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But that same inadequate regulatory framework also affects the development
of fossil-fuelled plant

» Across much of Asia, “The Plan” (whether driven by the Government, regulator or key incumbent
utility) is key to what projects are likely to be able to go ahead

* In Indonesia, delays are caused by red tape, problems from land acquisition, delay of permit
acquisition, process of IPP procurement and and the fact that PLN is not seen as a creditworthy
off-taker — Letters of Guarantee are required from the Ministry of Finance, which have to be
changed each time there is a change in the PPA

— The effect of delays have been two-fold; unserved load has remained unserved, while the revised capacity
mix shifts to more CCGT capacity which can be developed more quickly on PLN’s existing sites —
particularly on Java

* In Vietnam, it still takes something like 10 years to develop a project for similar reasons to
Indonesia. Further, it is hard to gain consensus because of the large number of parties who
have to agree to any proposal. Plans for LNG terminals are struggling with delays as well due to
the lack of a regulatory framework

« Even in the Philippines, one of few "un-planned” systems, ERC chaos has delayed a significant
number of coal projects (as well as some solar projects)

In the absence of well functioning commercially driven markets, policy and regulation remain key in Asia
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And | repeat.....Time is the enemy of coal fired projects!

Solar + Battery LCOE vs. Coal LCOE And yes, the thrust of
this graph holds for
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Who will build a project if they are not sure if it will remain economic unless the regulatory environment

gives them solid protection?
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Policy and Regulations drive investment in many of the Asian markets
(Even places with a notionally private sector market like Philippines)

Good and
consistent
regulations

Attracts more
Investors

In theory therefore, look for places with the best, clearest and fairest regulations
But Singapore doesn’t have much more room!
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What about gas?




Key drivers of gas-to-power in SE Asia

Economic Fundamentals

« GDP and power demand is expected to grow fast, and substantial amount of timely built new
capacity will be needed to meet the demand growth

» Gas may be the most economically robust fuel choice for mid-merit and peaking generation in the
changing power industry

Gas Infrastructure

* Many countries have plans to build new LNG terminals, but some countries such as the Philippines
and Vietnam have challenges and barriers to overcome

» There are more discussions on small scale LNG, but it is still at a very early stage of development
Policy and Regulations

« Governments have shifted their policies to be more focusing on energy security and environmental
sustainability

» Latest government plans show that gas/LNG will continue to play a critical role, but its share will be
squeezed by solar and more coal plants

THE
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Gas projects have more potential...

« Gas fired power station are typically faster to build (which is good if you are racing against falling
renewable costs)

« More environmentally friendly than coal (so less opposition to your project)
« And flexible — meaning they can mitigate risks of coal delay and solar intermittency

 Flexibility is also important commercially in an environment where future relative technology
costs are uncertain
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Case study - Vietham

For example — in Vietham LNG can address domestic gas resource decline
and mitigate the risks of coal delays and solar intermittency
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Economics of gas-fired capacity is fairly robust to fuel price fluctuations as long
as gas is available flexibly

Price, USD/MWh

Price, USD/MWh
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New Coal vs New Gas in ASEAN @ 75% Capacity Factor . .
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Fuel competition: Coal expected to dominate due to low cost but gas is
economic as mid-merit generation fuel

Coal-to-LNG Strateqic Switching in Power Sector for New Investment ) ) )
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Gas can be compatible with solar, especially under the possible scenario that
solar expansion is aggressive in the very long term

Reference Case in Luzon (2040)

Gas could be squeezed if
only a moderate amount
of solar is built
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Aggressive Solar Entry Case in Luzon (2040)

If solar capacity is increased to create
a duck curve, gas is more economical
as the flexible fuel.

High solar penetration also creates
long-term risk for coal as no base-
load power is required.
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LNG is likely to be used as the swing fuel to meet more gas demand, and its
potential range of LNG demand is large

LNG Import in ASEAN in 2035
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%, The potential upside
80 1 i for LNG demand in
70 7 ASEAN provide
50 strategic value for LNG
| = terminal infrastructures
50 A
12 4
40 1 mmmmmme e e N g - - - - - mmmm - m-om - ---
| | 3
[ | @
30 ~
20 ~ 40 40
10 A
8
O T T T T T T T T T
Demand in Reference Delay coal Delay coal Delay coal High gas Reference High LNG High LNG Low gas
2017 case in & +1% & +1% demand case in price & more RE demand
2035 CAGR CAGR case 2035 with same case in
demand demand & coal 2030
lower LNG
price

Note: LNG import does not include those are traded within the country

For delay coal scenario, amount of reduced coal built is assumed to be 3.6 GW (30%) in Philippines, 1 GW (40%) in Thailand, 7.2 GW (10%) in Vietnam, 7.2 GW THE
27 (15%) in Indonesia for the period of 2018-2035. Lower LNG price scenario means that the LNG price is USD 1/mmbtu less than the reference case (averaging LANTAU
9.5/mmbtu to the power plants). Higher LNG price scenario assumes it is USD2/mmbtu more than the reference case. Under more RE case, the additional annual GROUP

solar addition is 100 MW in Singapore, 200 MW in the Philippines, Thailand, Vietnam, Indonesia and Malaysia for the period of 2019-2035



Case study - Philippines

Philippines being a more commercially driven market is a leading indicator of
what might out-turn in Asia — the fuel mix is a mix and evolves over time

Luzon Prices and Capacity Additions
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The future is an evolving mix

Now and near-term

29

Coal remains the cheapest

form of baseload power today,

but gas and LNG are
competitive from time to time
depending on global fuel
prices and RE (plus storage)
will out-compete coal for
baseload in the long term

Coal projects need robust
regulations to deal with the
threats from gas and
renewables

But mostly, coal projects
just need to get built - as
fast as possible.

y

Moving forward

Gas is the intermediate fuel —
good for intermediate
operation, good for the
intermediate time period,
good to fit into a portfolio of
other technologies

But gas still remains
challenging commercially,
given the high fixed costs of
LNG infrastructure and the
difficulties of finding the right
LNG procurement deal

The Future

The future?

In the long term the future
belongs to the renewables,
the consumers and the
technologies yet to evolve
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Thank you
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Electricity

Gas

Insight

By email
General Capabilities Inquiries
projects@lantaugroup.com

Direct Communications
mthomas@lantaugroup.com
sfairhurst@Ilantaugroup.com
jooi@lantaugroup.com

By phone
+852 2521 5501 (Hong Kong office)
+65 6818 6011 (Singapore office)

By mail

The Lantau Group (HK) Limited
4602-4606 Tower 1, Metroplaza
223 Hing Fong Road,

Kwai Fong, Hong Kong

The Lantau Group (Singapore) Pte Ltd

Level 39, Marina Bay Financial Centre Tower 2
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